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UNITED STATES PATENT OFFIOE

RUDOLPH OON RAD

OI‘ ERID PENNSYLVANIA

- ME A_NS- FOR ACTUATING FLUIDS'. |

No 865 296

Spec:lﬁca,tlon of Letters Patent

Patented Sept 3, 1907

Annhmtmn ﬁled February 24 1903, uerlal ITG 144 712._ Renawed J&nuary 14 1907 Serla,l No, 359, 293

To all whom it may concern: S
Be it known that I, RUDOLPH bGNRADER 9, c1t1mn of

“the United States, rf;,sadmg at Erie, in the county of
Lrie and State of Penusylvmma have mvented new and

useful Improvements in Means for Actuatmn' Fluids, of

| whmh the following 1s a SpLLIﬁCELthIl |

10.

15
1901, #63,568.

20

25
i eductlon tube to. well
‘Tig. 4 is a section of the lower pump chamber
on the line 4—4 in I‘lﬂ's 6,7,8and 9.

- of the same mechanism on the line o—-—-5 in Figs. 6 7,8
-~ 30.

N sam(,

. This invention relates to means for actuatmﬂ' ﬂulds '
- and consists in certain 1mprovements in the construc-
tion thereof as will be 11ere1nafter fully de'%crlbed and'

pointed out in the claims.

“The invention as shown 18 :;Ldapted to 1&15111g 11q_111ds |
instages in the general manner of that shown i in my Pat-

ént, #657 917, Sept. 18, 1900.
| The general features of the Valve scheme herem shown
are contained in my ¢ mppllcatmn for patent filed June 7,

- The. mventlon is 111113131‘&1:@(1 n. the accompanymg
drawings as follows:— -

- Figurel shows a View of a well: w1t11 my a,pparatus In.

elevation therein.
Fig. 3, showing the construction of the return of L:Le:-:
he-

I‘1D' 2,8 sectlon on the line 2-%2 1n

Fig. 31is a plan view of t.
IFig. 5is a'section

zmd 9. Fig. 6 is a section. on- the line 6—6 111 I‘1cr 1.

Fig. 7, a section on. the line 7—7 in Fig. 5.

section on the line 8—-~8 in I‘w 4. Fig. 9 shows a sec-

3

40

45

BQ
-~ Abygr leLy from the well:
- series of clmmbels C,’Dand E

mechanism and operating motor.

tion on the line 9—9 in Fig. 4. Flg 10 shows a central
longitudinal sectlon thr ough ‘the- valve mechanism.

Fig. 11 a central longitudinal section of the Gperatm:,
~cam cylinder and parts connected therewith. Tig. 12
is a side élevation of the valve operating rock arm.-
- Fig. 13, a section on the line 13—13 in Fig. 11.

Fig. 14,

a sectlon on the line 14—14 in Fig. 11.  Ifig. 15 shows

an end view of the cam O*shown in Sectlon in Fig. 11.
Fig. 16, an elevation, a part being broken away in sec-

tion on the line 16—16 in’ IFig. 17 of the valve and valve
operating motor.

the exhaust valve of the valve opemtmg motor.
19 shows & sectmn of the startmfr va.lve mechanlsm

~ The pump in its D'eneral operation can be readily un- -
- derstood by reference to my former patent herein be- |

fore referred to, and is substantmlly a3 follows —The
lower pump chamber B is. filled Lhrough the strainer

 (See Fig. 1)

: venient number may be used The chambers B zamd D

are cennected with the alr plpe I‘ throun'h the connec-

~The invention herein contained how- |
- ever Is 1n. some of its features distinct i in 1tself and not
what would 01{1111&1'1]}7 be termed mmply an improve-
~ mentin the devlce COIlt&l]lLd in the spec:lﬁcatmn above;
referred to. o

1+1tr 17 1S an elevatlon of the valve
Tig. 18, a section of |
I*Jg _'

Above the chamber A isa
Any con-

q‘

| cut of
the chambers Cand E to expel the liquid from them.

6o
In the present

| check valve
- Fig, ..8, ;3

e

valve sh aped and arr a,nged to close the opening b%.
‘the liquid rises in the chamber B it ralses. the ﬂoa,t |
“closes the opening b? and thus prev ents the hquid flom
- When air is turned onto the
chamber B by the valve mechanism hereinafter de-
-scribed liquid is forced from the chamber B through the
B2 Lhrouﬂ*h an elbow b° connecting with the

“entering the air passage.

The liquid is forced from it through the chec
| into the eduction pipe ¢°.

arrangement.

thIlS b7 and- d7’ 1espectwely The chambers C and B

“are connected with the valve mechanism by the pipe G
through the conmnection ¢” and ¢7.

In the 0pemt10n of

55

the valve air isadmitted to the chambers B and D to ex-

pel the 11qu1d therefrom. -Then communication is made
“between the chambers B and D and C and E
‘the air to expand from the chambers B and D into said

to permit

60

chambels C and E. Then the chambels B zmd D are !

f to permit them to refill and pressure admitted to

The use of a series of chambers is common; the purpose
being to reduce the 1ift from each one.
construction the liquid passing through the strainer A

by gravity passes through the check valve B’ into the S

chamber B. = As it rises in the ¢
through the opening % in the diaphragm b.

valve for closing the opening b2.

into the chamber B The upper end of the float b’ is

check valve at the same side of the chamber as the air
pipe. This elbow is c_onnected with the-eduction tube
b® which extends upwardly to the lower end of the cham-

with a mechanism similar to that shown in ¢ hdmber B.

c valve C2,

chambers C, D and E pe1f0rm the same functlons and

_in the same manner as in the chamber B.

It is desirable to get as large pump chambers as possi-
-ble with a given length so that the lift throun'h the
pump chamber may be reduced to a minimum. This

1S partwularly true in Artesmn wells where the mech-
anism 1s conﬁned within the bore of the well.

tained in the pump ch&mbers than by most any other

access to the plpeS and facﬂltates gre&ﬂy the assem-
bling of the parts. |

chamber B it passes
A float b/
is arranged in the chamber B above the dmphmbm b,
the lower end of the ﬂo:a,t bemg so shaped as to form a

‘The upper end of the
| chamber B is provided with a fitting B? which hasa lat-
| eral passage B* leading to one side of the chamber B.
This fitting is closed at the top and has the opening b3

By ar- '-
ranging the pump chambers at one side and placmg the
air tubes at the other side within the well and also pref-
erably the eduction tubes greater room may be ob-

70

75.

As

80

85

ber G and there passes through a fitting ¢ by the check
‘valve ¢’ to the chamber C. The chamber C is provided

90

The floats (not shown)in the

95

100

This construction also permits of easy |
105

I prefer to connect, the pump chambers by plpes sepa~ '_

rate from the mr plpes

In_ this way the air pipes are



10

15

20

4 separate pipe from one chamber to the other.

is apt to part.

&

relieved of all strain and much leakage avoided. The
eduction tube may be carried through this pipe if de-
sired. I prefer, however, that the eduction tube form
These

connecting pipes when so arranged are approximately
the size of the pump chambers and are in line with
them. I have arranged the fittings at the ends of the

pump chambers into which the air and eduction pipes
are screwed. This fitting not only connects the con-
necting pipes A’ and pump chambers but also forms a
connection between the air and eduction tubes and
pump chamber. This separate sustaining pipe A’ 1s
an important feature in that where the working pipes
are depended on for sustaining the pump chambers
there is great danger of losing the apparatus in the well
by reason of the caving in of the sides of the well.
Where this happens a pump is made to lift the appara-
tus.
The one herein shown presents a sub-
stantially even surface and if there is any twisting or

~ breaking it is of the smaller pipes so that the apparatus

30

35

41

49

00

- 89

60

60

in the main can be brought to the surface. In this con-
nection of course it will be understood that the appara-
tus as a whole is commonly sustained from the top.

It is desirable in oil wells to maintain a certain level
in the well. Thave provided means which will turn all
the air into the main pipe when the oil in the well
reaches a certain level and will stop the pump when it
is reduced to a certain level. With the mechanism
herein shown the pumping apparatus acts continu-

ously after being started until the liquid reaches the

lower level. Thiscontrolling mechanism isas follows:—
Immediately above the pump chamber B is a float

chamber H. The float k is arranged in this chamber.

The chamber is provided with numerous perforations
so that it maintains the level of liquid in the well.

Above the float chamber H is a supplemental chamber

H’. The chamber H’ is connected through the open-

~ing A% with a lateral passage H? which extends to the air

pipe F. A valve h? is arranged to control the passage
k3. The valve has the stem A’ which is connected with
the float k. When the level of liquid in the well

reaches a certain height it operates upon the float i and

closes the valve h2. A passage H® connects the supple-
mental chamber H” with the pipe H*. This pipe ex-
tends to the top of the well and is connected with the
main air pipe I by a supplemental pipe h*. The dia-
phragm h? is interposed between the pipe H* and A%
This diaphragm has a minute opening #°. The pipe
H* is connected with a cylinder H5. The piston A° is

arranged in the cylinder and its upward movement 1s

opposed by a spring 7. A stem h® extends from- the
piston into the valve chamber I’.  The valve 1 controls
the main air passage I. It is of the check valve variety
and is provided with the spring 1/ for closing 1t. The
operation of this part of the mechanism is as follows:—
Assuming that the pump is out of action and the liquid
reaches a level in the well at which the pump should be
put in action; previous to the liquid reaching this level

the leakage of air from the main air pipe 1 by the pipe

ht, minute opening ?°, pipe H* to the chamber H’,
passes out of the opening A3 to an exhaust through the

pipe F. As soon as the liquid reaches a level to oper-

ate the float b and the valve k2 is closed. This cuts off
the exbaust and the air in the chamber H’ and second-

865,206

Any other arrangement of sustaining mechanism

ary pipe H* and cylinder H5 increases to the full pres-
sure of the air in the main line. This pressure actuates
the piston A°, which through the stem %® opens the valve
i and turns on the air to the main or pumping valve.

“As soon as the desired level of the liquid is reached the

valve h? is actuated to open the passage h° and this ei-

70

fects the reduction of pressure in the cylinder H? and.-a

retraction of the stem A2 thus permitting the valve 1 to

close. It will be understood that this starting mech-
anism, that is one which is actuated by a level of liquid
in the well outside of the pump chamber is applicable
to other methods of pdmping than the one herein
shown.

In some classes of oil there is a great tendency to the
formation of paraffin or similar substance which not
only interferes with the operation of the pumping ap-

paratus but also the production of the well materially.

The apparatus shown is peculiarly fitted for eliminat-
ing this difficulty. It may be accomplished by simply
using a heated actuating fluid as steam and returning
the pumped liquid to the well. The actuating fiuid
acting upon the liquid in the pump chambers is in con-
tact with the liquid for a considerable period and any
condensation as where steam is used is taken care of

with the liquid. Therefore pump systems which force

the liquid or in other words where the actuating fluid
as steam or air is introduced above the hqmd or forces
fect is pro-

the liquid downwardly a greater heating e
duced. As the liquid is heated and returned to the
well in time the inner body of the liquid in the well

becomes heated to a sufficient degree to melt the par-

affin or similar substances and it is then carried off
through the pumping apparatus. The only added
mechanism with the apparatus herein shown to efiect
this purpose is a return connection from the eduction
tube to the well. In Figs. 2 and 3 I show such a con-
nection. The eduction tube ¢® passes through a three
way cock J.  This may be turned so as to run the liquid
to the outlet or to a pipe. The pipe K leads from the
three way cock and extends to the fitting K’ from
which a lateral passage k.passes to outside of the fitting
and into the tube of the well from which the liquid

drops to the bottom of the well or to the level of liquid

in the well. The tubing I’ has the usual cap 1. and the
apparatus is supported from this cap. The return tube

79

80

89

90

9o

100

100

110

I€ with the arrangement shown is returned to the well

without reducing the strength of this cap.

The valve mechanism for this pumping apparatus 1s,
as before stated, in the main similar to that shown in
my pending application. All the valves are arranged
in one chamber N. The air from the main pipe enters
through the passages I?, the chambers I3 and I* ar-
ranged in the chamber N. The pipes I and G pass
from the chambers F/ and G/ in the main body. The

chamber I* is connected with the chamber I/ by a pas-

sage f/. The chamber I? is connected with the cham-
ber G’ by a passage ¢/. The exhaust for the pipe I ex-
tends through a passage F2 and the exhaust for the pipe
G through a passage G®. The exhaust passage I~ 1s
connected with the chamber F/ by a passage f and the
exhaust passage G® with the chamber G/ by a passage g.
The chambers F” and G’ are connected by a passage m.
The valve I? controls the passage f/, the valve G7 the
passage ¢/, the valve G* the passage g, the valve M’ the

| passage m. These valves are timed as follows:—The

115

120

125

130




- valve T® is Gpen

. -:1_0

15

| face

20

25
. cylinders N® and N,

| ~ cylinders.
30

40

45

00

55

60

65

facilitates the pa,cklncr of the pistons N1t a,nd N2, -
the cam mechanism heremafter described at the end of |

~ grooves o7,

' ’865,296 '

the. float valves in- t]mse clnmbers close the outlet S0

that the pressure in the air lines reaches that of the
‘maln air lines.
described is actuated As soon as the motor starts the

At this pressure the motor hereinafter

valve I3 is closed and the valve M i is opened. . The air

in the pipe I of chambers B and D takes up the clear-
- ance in the chambers C and' E. As soon as this equali~

zation. ta]{es place the valve M’ is closed. The ex-

- haust valve F* is opened and the supply valve G3 is |

~opened. Thus live air 18 put on the. system comprising
the chambers G and E, and the air is exhausted from .
the cha,mbers B and D, so that a fresh supply of liquid
enters the. chamber B and the liquid from the chambers |
- Cand E is expelled that from the chamber C to the
chamber D and that from the chamber E to the SUr-.
A8 soon as the liquid is expelled from these:

chambers - the same operatlon takes place ‘only the
valves- operate in reverse succession. A valve actuat-

ing motor is connected with the air supply chamber I?
and I* throuﬂ'h passages n and n/, chambers N N“, pipes
‘The passages n and fn,” are controlled by the |
valves N7 and N8 respectively. The pipes N* and N*
pass into the reservoirs N? and N°.

VB N4

nected through controllmﬂ- valves Wlth the ends of the

the eylmder

eachreverse movement the valven or fn;’ is opened and as
the return movement takes place thls valve is allowed

~to remain open until the weight O° pa,sses over the cen-

ter. This weight is carried by an arm Q8 and the arm
Ot is fixed on a shaft 0%, A cam cylinder O is fixed on

this.shaft and has a gear O’ whlch meshes with the rack-|
N,
- arm carries the mechanism to the opposite stroke opens
the valve m or n’ thus starting the reverse movement.
| Th1s mechanism in its general fe&tures is similar to that
of my former application referred to and the cam cylin-
It has the cam f5.
for actuating the valve F3, the cam m? for actuating the
valve M”, the cam ¢* for actuating the valve G*and the
‘These cams are :

As soon as the weighted arm passes the center the

der herein referred to 1s also similar.

cam g° for actuatmﬂ' the valve G3.
so -arranged as to open the valves in their proper

suceessmn and. the CaMm 'mf is of sufficient lenﬂ'th to

maintain the valve M’ in 1ts open position  to get,

suﬂiment Ienﬂth of time to- effect an equalization of

pressure. At the ends of the cam cylmder O, are

the supplemental cam cylinders 0% and O*.

tends through the lugs 0? so Lhai the movement of the

cam cylinder O does not tend to move the supple-

mental cyhndels 0% “and O% The supplemental

cylinder O3 is provided with the cam surfaces 0% and

the cyhndel Ot with: the cam 0% and both have the

~ This turns the air 1nm the pipe I‘ ‘
After the liquid is expelled from the chambers Band D

“and the cam o or o® br ought beneath : an arm ne.
arms n? operate an exhaust valve so that just at the
| completlon of a stroke in either direction an exhaust.
~valve is opened to relieve the pressure on that end of
‘the cylinder which has Just been under pressure.

-These are- con-

The pistons N and N'2.are ar-
‘ranged in these cylinders and a.rack N8 connects the
A liquid is used in the reservoirs N and N¢&
so that the speed of the plstons in the cylmders may be’_
“controlled by reducmrr the inlet passage at the end of
The mtroductlon of the liquid also -
By |

.__the valves being actuated by the ends q’.
- communicates the action of the cam to the valve NS.
The stem f? to the valve ¥%: the stem F* to the valve

" These are
~ journaled on the lugs o? which are secured in the up-
right o forming a part of the frame N to which the

cylinders N* and N are attached ‘The shaft 0? ex- |

the cam action.
The pins o® are arranged in these grooves

It will be seen therefore that the main cylinder may

mental cylinders. These ping are so positioned that
the main cylinder moves a sufficient part of 1ts oscilla-

tion-to bring the arm carrying the welght 0% to the
center before the pin o* strikes the pin 0° s0 as to move

‘the supplemental cylinder and permit the closing of 7
The supple

the valve N7 or N8 as the case may be.
mental cyhndel is then carried with the miain cylinder

exhaust valve n? is arranged in the pipes N* and N3,

(See TFig. 18) It is operated by a bell crank lever n® -
which as befme stated isactuated by the cams o® and o8.
: Taking the cams in their order we would say that the

The
{air then passing through the pipe: N* passes tc the
cylinder N¥and sta,rts a movement of the piston N2

and a consequent movement of the cylinder O.  The
cam o8 at this point is under the exhaust lever n®so0 that

the opposite end of the cylinder N has a free exhaust. -
‘The first movement of the cylmdm O brings the cam
It also
brings the cam ¢® from under the valve G* so that it
“closes.
‘the valve M/, "This is mamtam(,d 1N an open position
.thmugheut the 1engt]:1 of the cam m?.
O passes over its center, pin o* at e:a,ch end has come

‘in contact with the pin 03 in the groove.
it moves the cam ¢ so as to close the valve N8 |
opposite end it starts the cam 08 to move from under

cam. 0° holds the valve N8 in an open pemtmn

f from 1111(1@1 the: valve F9 so that it closes.

It then brings the cam m? in position to open

the exhaust arm n? and at the completion of the down-
ward stroke by reason of the weighted arm the cams

"0% and o® are carried about a quarter of a revolution
thus bringing the one operating the valve N® under -
the exhaust lever n® and the opposite one under the
Before this occurs however

valve N7 s0 as to open it.
through the continued movement of the cylinder O

the valve M is closed, and the valves F*and G3 opened..
',When the parts are reversed snnply the reverse action
I prefer that the cams operate through

takes place.
the rock levers Q which are provided with the rolls q,

These

- When the ar m

‘travel a certain distance w1thout affecting the supple-

70

- This |

30

90

‘At one (,,nd -
At the o

100

105

110

“The stem né

_F4: stem - m’ to the valve M*’ stem. f‘ to the valve Gt

stem ¢° to the valve G and stem 77 to the valve NT.

115
The valves N7 and N® are provided with the springs

P”’by which they are closed and the other valves in the

series are provided with a spring P. Tach of these

| other valves have also a small aumhaly valve p which

controls a passage p’. A stem p?extends from these

valves Lhwugh the valves in position to be contacted
by- the stems heretoforeé described.
“operate directly against these auxiliary valves so that

“The springs P

when these au:xﬂlaly valves are closed the spring
operates against the main. valve. The purpose of these
aumhmy valves is to equalize the pressure on both

120

125

sides of the main va,lves and they are opened through

and pins O"‘ are Ebl‘lallﬂ‘ed in the ends of Lhe cylmder 0. | out leakage. As the Va,lves are opened the stem first

In this way practically balanced

‘valves may be had with a free working joint and with- o
130
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opens the auxiliary valves allowing the air under

pressure into the chamber P? back of the auxiliary |

valves so that the pressure on both sides of these valves
is immediately equalized with a continued movement
of the stem it contacts the main valve and opens it.

What I claim as new 18:—

1. In an apparatus for actuating liquids, the combina-

‘tion of a pump chamber ; means for conveying liquid from
said chamber: a connection between said chamber and a

source of nctuating fluid supply; a by-pass leading from
«nid connection said by-pass leading to the well and hav-
ing a minute opening; a motor connected with said by-
pass at the opposite side of the minute opening from the

connection : a passage for permitting the leak from said

minute opening to an exhaust; and means actuated by the
liquid in the well for closing said passage. |

-2 In an apparatus for actuating liquids, the combina-
tion of a pump chamber; means for conveying liquid from
said chamber ; a connection between said chamber and a
squrce of actuating fluid supply ; a by-pass leading from
«nid connection said by-pass leading to the well and hav-
ing a minute opening; a motor connected with said by-
pass at the opposite side of_the minute opening from the
connection ; a passage for permitting the leak from said
minute opening to an exhaust; and means actuated by the
liquid in the well outside of the pump chamber for closing
gsaid passage to the exhaust. |

3. In an apparatus for actuating liguids the combina-
tion of a pump chamber ; means for conveying liguid from
snid chamber: a connection between said chamber and a
source of actuating fluid supply; means controlled by
liquid in the well for opening said connection ; and a main
valve mechanism for controlling the pumping action after
the connection is open. | |

4. Tn an apparatus for actuating liquids the combina-
tion of a pump chamber; means for carrying liquid
from said chamber: a connection between said chamber
and a source of actuating fluid supply ; means controlled
by liquid in the well for opening and closing said connec-
tion: and a main valve mechanism for controlling the
pumping action after the connection is open.

5. In an apparatus for actuating liquids the combina-

tion of a pump chamber ; means for conveying liquid from

said chamber: a connection Detween said chamber and a
sonrce of actuating fluid supply; means controlled by
liquid in the well for opening said connection ; and a main

valve mechanism controlling said main valve action being

arranged to alternately open said connection to the air
supply and to an exhaust. |

6. Tn an apparatus for actuating liquids the combina-
tion of a pump chamber ; means for conveying liquid from
said chamber: a connection between said chamber and ‘a
source of actuating fluid supply; means controlled by
liquid in the well for opening saild connection ; a main
valve mechanism for controlling the pumping action after
the connection is open, said valve Dbeing arranged at a
distance remote from the pump chamber as at the top of
the well. ' | |

7. In an apparatus for actuating liquids the combina-
tion of the pump chamber; means for conveying liquid
from said chamber; a connection between said chamber
and a source of actuating fluid supply; a valve controlling
snid connection:; a motor controlling said valve, sald
motor being at a distance from the pump chamber as the
tsp of the well ; means actuated by the liguid in the well
for controlling said motor and a main or pumping action
for controlling the pumping valve after the connection 1is
open. | |

8. In an apparatus for actuating liquids the combina-
tion of a pumping chamber arranged to actuate liquid by
bringing an actuating fluid in direct contact therewith; a
valve mechanism adapted to control a heated fluid so as
to effect a pumping action; means for conveying liguid
from said pump chamber and a return connection to the
well.
- 9. In an apparatus for actuating liquids by the direct
contact of the actuating fluid with the liquid, the combina-

865,296

|

tion of a pump chamber ; means for conveying liquid frox
said chamber by introducing the actuating fluid above the
liquid and forcing the liquid from said chamber; a valve
mechanism used to control a heated . actuating fluid for
offecting a pumping action and a return connection to the
well from the means for conveying ligquid from said
chamber. '

10. In an apparatus for actuating liquid by direct con-
tact of the actuating fluid with the ligquid, the combination

of a-series of pump chambers; a valve mechanism adapted
to control a  heated actuating fluid and introduce it to

alternate chambers in said serieg alternately; means for

conveying liquid from one to the other of said chambers

and for conveying liguid from the last of the series of
chambers to the well, -

11. In an apparatus for actuating liquids in Artesian

wells the combination of a series of cylindrically shaped
pump chambers; headers for said chambers having ducts
leading to one side of said chambers; and pipes for con-
veying actuating fluid to said chambers connected with
said chambers through said headers, said pipes being ar-
ranged entirely- at one side of said chambers.

12. In an apparatus for actuating liquids in Artesian
wells the eombination of a series of pump chambers con-

necting pipes supporting said chambers separate from the

pipes conveying actuating fluid ; and pipes for conveying
actuated fluid from said chambers arranged entirely at
one side of said pumping chambers. |

13. In an apparatus for actuating .liguids in Artesian

wells the combination of a series of-chambers; supporting
pipes connecting said chambers, said pipes being separate.

from the pipes conveying actuating fluid to said chambers
and actuated fluid from said chambers, said pipes convey-
ing actuating and actuated fluid being arranged entirely at

one side of said chambers and connecting pipes.

14. In an apparatus for actuating liquids in Artesian.
wells the combination of a series of pump chambers; con-

necting and supporting pipes being in a line with said

chambers of approximately the diameter of said chambers,
said supporting pipes being separate from the air pipes
conveying actuated fluid from said chamber and said pipes
for conveying actuating fluid. . |

15. In an apparatus for actuating liguids in Artesian
wells the combination of a series of pump chambers; con-

necting and supporting pipes being in a line with said

chambers of appmximafew the diameter of said chambers,

said supporting pipes being separate from the air pipes

conveying actuating fluid arranged entirely at one side of
said chambers and connecting pipes. -

16. In an apparatus for actuating liquids In Arfesian
wells the combination of a series of pump chambers having
headers with ducts leading to the side of the chambers and
connecting or supporting pipes secured to said headers
and arranged in line with the pump chambers; and pipes
for conveying actuating fluid to said chambers through
said headers. | |

17. In an apparatus for actuating fluids in Artesian
wells the combination with the puf_np chambers B and C;
the headers thereon having ducts leading to the sides of
the chamber: the eduction tubes 3% and ¢® and the air

pipes I and G connected with said chambers through said

headers. :

18. In an apparatus for actuating liquids, the combina-
tion with the pump chamber B having the header B® there-
on with the passage B* and b° therein, the header at the
hottom of said chamber having the elbow b5 extending
therefrom and check valve B2 therein; and a fioat b’ ar-
ranged in said chamber adapted to operate upon the pas-
sages b® and b4 | '

19. In an apparatus for actuating liquids the combina-
tion with the chamber B of a header B® having a lateral
passage Bt passage b® and an upwardly extending fitting
tor connecting the support for the chamber and an air pipe
connected with the passage B

20. In an apparatus for actuating fluids the combina-
tion of 1 pump chamber; a connection for carrying actu-
ating fluid to said chamber; a valve mechanism control-

‘ling said connection ;. a motor controlling said valve mech-

anism, said valve mechanism controlling a valve for a pas-
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10 tor;

sage leading to the motor; an. exhaust valve for said mo-
tor; and means for opening -said exhaust valve after the
- closing of the aupply to said motor.

21, In an apparatus for actua,tmﬂ ﬂulds the combina-
tion of a pump chamber: a. connection for carrying actu-
ating fluid to said chamber:; a valve mechanism control-
ling said connection ; a motor c-:}ntrollmg said valve mech-
anism, said valve mechanism controlling a valve for a pas-
sage leading to the motor; an exhaust valve for said mo-

means for opening said exhaust valve after the clos-

ing of the supply to said motor; a cam operated by said
motor; and means 011101'&10(1 by the cam for operating said
L”'{h(lllﬁt valve,

" In teatlmmw whereof I have heremnto set my hand in
the prtwnte of two subscribing witnesses.
RUDOLPH CONRADIER.

Witnesses :
M. C. SULLWA\I
H. LIPPOLD
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